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title: B.O»o.ic.l t,uan« ln£orpor..Ug .i«..-l|ta«i)lU .ad r.porfr 

coaitrutu (or .awtionm.mil b>o»*«ii0ftBt tr^d loUcoioi,. 

IMVCNTOES: 

W. 3im Aw«mie 
Vtocotf^K, B.C. 
V4L 1X4 

T4l:<40A>.?16-0«9l 

Bir» Qtbfi«IU SttlflftbAre 

Vtocoaver. B C. 

V5V rn 

Canada 

Tal:(«4M7S.I0J4 

Ooitaid JofMf 

5«MI0 S«MM Avanvf 

Bvnaby. B.C. 

Caoida 

T«l:(e04)-aj?^SH 

/ICLD' T^a affacu dl tavtronaamal caodilioa* of lomlcologUal afeott on 

llSialUtar .^.nuT a,V «a.lly ^JH.icd ^H-^M •^^J'^^^J^'^^'^.o- 

naaMUt or tatf .a. Aiurttiif aly. iha lawa yaraoMfri m-f ^^^•••J^. 

m m^lar lati«U«i: ^ oalwtag. a«pof«n a«4 •••<'«w of <ha 

^ii^m I^JS^'. VantpaUilon.. l.va«tK ^cHb«: 0 

cempoiUioai for «mpo«lti| tha orfoaum W »a*i •ahfitotatj 4) naibod. anO 
cotfiportiion* fof raadoat of iba orgaalim*! faapooM. 

^iS*"f ^fJJ^'maAod. of aitaiilof iBa impau of tntlfcmmoijial Poltottnt. oo 
^iiem aa* led tO Uc dctclopmeni Of pfoetduftt wBtch uilUaa Uv^g 

riRuo -aioalUltr mleroorfaoliini. >lpe« may iff miiBcalnad and 

""^Pn^lViUar oriaalim.. lwi..^ot, axa «B«doq«a«t -•^V\/^^,K.:"ir«i' hiJi 
poteoilal affoQia of polUioata oa comoUt nmlitcanaUf aoloMja, ai ihcr do «• Ifciv* 
U^TaSuiiy 10 «a#fy o.i Wouaotfof««loa.. BlouaMfofatelona of 

o^H "Uuy af aftnta co wfckT (hay ata «P«»^- ^hi. f.at hoi ni«^ 

MarcB for siodal oria&lna 1» tbo Uttar aotofonr wUcB coald wr^ &l UomoMiori. 

gomik ai>d «iotoc«)«v Wologiati aiodlOB. sad iBd oaao of calioro a«d 

ornalm Ua Ud (• ctoa p^poaad mo of iMa aad folatad ipoeiaa aa b(o«nlioTi ia 

• icliMi& afptUadOAa. Bona axamploa fhnn lha racant lUarotura arg: 
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i(4) 46M7I. im o«i«b«rtT. 0.». "A »r«mUlB» InlUiiOf of 

ToKlcol. tnd. R«ilch C5<^, \990, . ^ . ^ 

r mnoilorr. M.. -tU newwd. io«lcH» UMi -tat "♦rfl'l"" • 

S VM K.ml. W.H.M., B.eea4ti Zi.lb«i. ».W. «»^"«^- 
Tl •«»l«Rm.ittl p.lUti«u » 10(1 oriMltnii. mIoi Oidmlum oMOfWt 

a«« *• Um 15 iw at 10. II ta« b»« MUWUHM ikit til ofp«i««» ^'P*^,? 
« «3.\»S-r t in,'4li 10... .1 Ml •• .ll io*w ..^ 

^li^ b.. u4 .0 p«»o..i. for 

mnliutfo of ihc ttpoMt tuyoM ttwUy, u ••11 •• »» «'"»« 

• Wo-««Mort.f -kit' -Wth (■> bt .M»t 10 fCHtxii* 'V**'^,, 
IM0N4 OB w t>f^>«m »r wpowo w •»••' '•«»P>«* <«•" * ' 
MJlmtait. Mil*. Mi! •«»•<», pHticUti, 1<C 

II. SUMMARY or THE INVENTIONr 

t. Tbo roportor |0>ii. . . ,„ 

Tho Or»t to • wtoi of tutu i«Mf tpecwr co«ir.eii cnwrtv to 

liUewoldM. whkh !• •ublo ta o«n.iod« e«lii. tni tot rtleli leailUvo Miioioiicol 
tod woewphoiomoirte tifirt »\i%a4f oiUl «.„i.«^ ,4 

An (dvuiiao of HUM ropoTwn l» ihot ds promoioit tn Uihtly niutoMd. 
IIUI* 0? 00 ?eu»l(y to pnitri^u, Um ufa^ b.f booo ur«ied to MM •ly. 

••ulitvo. A «elnmMto dl.«fM of .^inc •^'<J„J5?;*, J*!! 

tipoi ooMibio. HBi It « btti ibocb or woM taduclbit lOfutoionr •'••«•'»• T~J* 
VKiofi htn 6mb drtcfibMi to Sirta|tam uiL («)• Tbo oomp.«« *• 
bipld gmu tn ditorlbod to SoMuk u«L 0) tad ioMa tt>L «)• 

oitef lypei of ittoric** wbiefc tiiltfr «1» »»•»• "'<•«'• •«>«»'•'«" 
ihlt notbodofofy. Pof tottinet, btciuUI of flrtfly toeJfofoM wiM »« ••^^J? 
pnvldo t MotiiUo uny btttd ot plUHoa omMoi (.1). AiV r""" "".l" 
S« nbiiriMi eu dlOUo laio mo itaitodo coUi to U»t pro«td»fO 
wouM bo compttlbU wlih dilt biooKaltar lyiMO. <Mkor {"^tunn. «bi«b rcipoad u 



% ciMtM of iueitor« or caadaC^Atf, could b« om4 )• conJ^ntUon •'iih tft* 

vsnoift wooftor f»««». • i m«t»lloiAion*Ui «r oytoohrom* 1*450 froni9t«r«. or ovh«f 

OtUftUtf dtfcrl^tloa of •tr«it*ri|»orur |«it coastructlont (Alio i«t (4)> 

Ti« »«cicr pPCZl. illiutrttsd tn Piguft I u ih« hfpl«-d|/l CfiatUUonAl fwilon 
ooif^ttleu, «M 0M«:naciB4 lAMrtiAf • 1500 bf ITMnNAnil rnrMiit tftCo^optulDC 

dM l«rZ SCM CowclcoUd«4 II to 3S1I Of \M wpTlMloa vMtor p?014.4| (I)) Inio I 
ilu («acl*oad« S54J of ma Bil)IUh*4 MfMBO) of tM Mipi6'i «m. prCZX comaiiii • 
MRLBtott A/pitf-4|/i 9CM pJr MMdIfif tan • tcf I dio hi nuc)ooci4« lUO w tte #c« HI 
•It* tl fioelooildt 4IM to Um piiblt«he4 Mqoim (S). Plumii pDXld.)! mproMOu ib« 
eoapUto trtiuUUooal ftuton Ww««o loeZ «n4 ifeo A##;4*4//J |«m pair. wUcfe «ii 
eoa«ncttl by Iftacrtlof /ocZ u i 3300 bf XUMaU frofoM M t *im or A/p/t; 
I (DMtootUo ]490. (0)). Tho latur oottolmd ta 4ii Ic« tl (ncl«0it4c 5^0) m Mh9 \ 

MiiBltf prct4.l4-t. vhteb corrotponit lo \M iroiutttloa nan 1 r««io« of tfao AipVd- 
foao fftlr M fot», «« eooi»»cto4 W liift«rtti>| ft Ijo lA ff«rw« 

OOCJmO^I N7 U 1440 0) lAlO Ut£ in lIlO of llH flOfRAiOO* ««pMOilOfl vtCtOf proiA.51 

(81. Noh tlMi Oio k$rf6'4i pramoMi w«# proiUMi » pKl4.lu4 ooauku J£u 3 A 

ffiksmm Kb tilt lavvao orioBMilon nuh ifeoi ifea pmow ii cio^ow to /ocZ . A 

Smb 3A ftiimiii ovitAdifly tem oKcKootldM 1121 to li4l of ibo Upl^-^ifl to<ai wti 
rJowd imo iho KT tlU of pPOt#.91 {%) tuck *M rt» t^ip i4^f promotor w«« prooloMl 

to /«c2, foiiorttlog pliunld pH9 14.33 (illMtrttcd ii (M tnviMoMi cjioo I f^to« OC ibt 
kj^ii^ift lOttO ptlf). 

^Uanld p>C16.4t-51 U i irtcucripttonil teloa eosiiftiA| of in Mol 1 rro«0tcni 
CnialMii4ei 3015 to )242) of Jm ksplfi^B promout «toa«d two iho Himtit iito of ilM 
p>Ot4.il potytlnltw. pfC1ft.4i.SI U i vtBtcrlptiooftl Aiilon voai<IIIo| of i fof I fromem 
•oto^tmf frofD n««lootl4M 1144 lo I40t m tho hip2$*4l mw tntort^d »« 4w i«cc I ilu of 
pfOf4 5l. AU of cbtio ncao caa«tnetlo«« or* dotoriM U Itrlafhoa m «I 



1. THo itrftloi 

laltlilly* uinAgffni< lUilat cirrylng otttachronoiOMi trrgyi of thi ksp(6* 
<«c2 truiigonot 4«jcxlb4d (a tbo prtc«4iiif lecUoo woro ooABCnwtod i^i e«iia«l¥«i7 
chinctorltod wiJi rotpoei lo ilicir Indueiioa by boit ibocit (4). la thevc tirilu, 

tALro4te«d imugenle DNA not InMgrtcM iiUO iDi bOU g«nom« bui rtlAv 

%ftt eft«fto4 it ejbUichrooioiomil iirayi whieb iroto floi poitid to iba M<t 
goMrition with 100 H ndaUty (4). W)illi MiO itrftlfw prodtocod Urfs imouma of p- 
gftloctoildiii lo rttpooM to boit itroai, bo gngynaUi ocU«tiy wii doacied irttr Utc 
iJiiffMli bid bc«fi «po«ed '.o CftdiaJum (4). T^gi, vg ooOi;lvdid it ibo iLoi tbat *c 
A If id gaoai %ofo aof gKfol tndoelbto giaot (4), 

Tbi irftiugettic noa»atodi itrtloo cormuly In a«o wm prodoetd by loiigratlng 
Om sbovo rtportif g«Ai* into Ibo poflottift (9). UaoAfoctodly. cMio itriiai produco 
f'SiloctoKOoio rovpOAM to i vtrltiy of «uoaao/i« InclvdiAg codmlimt, and bi«t 
iUoM (10.11). Tboift icrtUi ft/ft MOftilcaUp a(obU« ii^d wcrt dorlvod from tho 
iortlcr. iiiiaiibtc airglru dcieHbod ta Strtagham «t il. (4). by ggmrno Irrgdlideo and 
gaagUo igtg«tioB for anlnigU wbicb pitied om tbo iraoigiiM In 100% of tbalr 
proiiay (9). Qtootic lUbiUty li g» idvifitidoeot foomri of cbli invof^tiofi Ift 
ftddluoa to ibft reporter giOi of taurfttt. Jum portkaUr lualtti itjo carry a muuUr 
goM vbicb roaalu ia • dlitiaei pittara of aoytouat of tbou aaloiala, 
dtiUnguliKlag tbatt hom (be wtld-tyfo orgMtM. fvaiai 'CTl tod PC72 carry th< 
complut traaalodOBil failou aAowa it ih« cop of flg l. Strata ?C73 carrioa tho 
bipl4-4«;i irgnatfttionol axon I fualoo abova lo tbo mMdli of Pig. 1. Tbc copy 



Cindido et ti. 



2088:r/y 



mttM. noiu* oa 30 • wttOH lo «mo»« romilrtof Mil lod hooiwli til). 

Tho »»trol (J) ibouM b« ifMipu.rn ^i^'^'V"'' J* .«7">' "r. 

MM«t«l Hch ti iKioiU: I S.IO mleroB mmh It ••"•bl«. All m.<.f"Ui rtoold bi 
Ntltuai 10 Maiooo (Ad ilallir ••(vwmi. 



PUMllMint of Ibf U(l (bUObCf! 
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.iiR itdd. Thd chamber* m -lortd «pr;|lii m t i-iubU iMft or tu^. lucb »h« A« 
esiMiodet Htil* oa tb« oi»«h ntd Jwwbf m la cIom e««idct o*3f|«« ck« lir. 

Ta ttpow tt- •a«»doi Co « tlqvid IM^IQ. \U ctlm/« n%ld ♦-ptll^d. m4 

d«»if^»olwiia ar ihB iMi wmpk i« dri^a la. and aematodas tea *ne«b«i«d for 

^ ^JH-ouTol^tt? of •u.ti-todme.d •nirnw aeUvity la rvrlid oui hi 0» Min* 

tfWtnifti. %f %xp<UUm% ik« tMi «mp»a uid dfiwlag la iha ipproptlau M%r 
tSIZil tun^ coloHaatrio aL^y. e.l»c InMtliy Cta b, .iUruitd ihrough 

Ik* tr«*tp«r«ni h«fr«l. or MMr *olwloft m b« •spaltad fot «iM««r«m»ol !« i 
•pcouop)ioieia«uff 

M«iY^ of Opartttoa: ^ ' ^ . 

Th« t«M eaambtr (F1|.4) eoAiiint 1 prt-dturounad aambaf of n4Biau)d<i w • 
tr«*nc or da^alop«i« {CM. tl, L2, L3. Ld, dauaHarrt or iduif) li. . «u:rUttt 

modlua (SwM> UsdivA. SM). ^ 

1 To*t lamplca, ciwUUnt of wobOf umplta or aavcoal <Mtnnt of t^rfU. 
•vitiblr dit»i©d lAd mlJiod wiui • canc«iu««d W9ck lofudoa of IM to p«« 4 iiaadifd 
naal cona»ntr4Han of tho mcdluai. 1. 1^, 

a. Th« ■•mpU ti ditwn uiio ih4 chanber. tad ehambw U Incubwed ftor m* 
deiired Ufl» it ■ ataodird tomptrttoi*, tkually b«tw«4ii 19* 4ad 21*C. 

}. Tl»o aampli U 4jip€U4d. tte ohamOor tt rlniod wufc 4 ilmpk madliim or 

%lih »Mr. ood tH4 nitfa aot^jiioa U 4Jip«JUrf. Tbo nooatodat are reuln^ In tb« 
ehtinbof by itm poreua fittar or mtafc. ^ . wi 

4, Th4 n<<aiatodea aro nada peimeibla 10 tha aiatr compooanu. A «yliabl« 
iraacmaoi ta to dfa% la acatona and tncubata at ambtoai icmparaiura for a rtw 
ff^lflataa* 

J Tha icaton* ll cApallad and fba aatay aoluUoa la dmwii Imo tha cbambjr. 
6. Tba aaaay raaulu ire ratd aflar a aaltablo tacabaUoii umm. fn%in$ froa a 
mlnutaa to ovcrnlfhi. at • lomparmtu* raB|Ui« from ambtaai to )7*C. Two typaa 
of atiay bava bcaa aaployad: a <(ualluilvo biaiocbcmlcal uuy «bich litdlca«a 
vbkli tIaauM hava ttnde/|ona (ba itraia raapooaa, «iid a ^vantUatlvo lotabla taaay 
»blcli provWaa ■ colour chann raHccUna t^a ^ atraia-iitducod cniyrao la tha 

*bola anlBU*. 

lit. DBTAILCO D»$C«irTXON 0^ IFtCtFXC CM»ODtMSNT8 Or THE 
tlOMONirORtNC lYtTCMi 

Pfovloua biQinonlioflaf ayiiaai bava conilaiad lo mofitiortaf aoaa 
pbyalotogieal partAaiar of a «lld-typa oiaaalaa aucb aa a mtcrooriaaUm. an 
Invarubfaio (naaaati, alaoM. Dapbaia) off a vanabfato (aaualty a ftah tpaeiaa) 
d«hd| or altar axpoattn 10 aotM loai corditton. m aad^laa oC tba aaamy li oAca 
t«th*liiy. 4.1. iha LD90 of Ite taat fubataiica la dacatataod (tS.td}. Oibor aaaays baw 
tofvolvad naaiafaoMota of babavlof lucb aa Mvamaal of nab away from icat aamplaa 
(UK Off fraqaattoy af eamptad ta "slTilvaa each aa mitala (16); la tbeta etaaa. 
coaplat and oipanalvo alae</oa*e aqalpoaaac farai part aC ika ayitam. 
Altataaavaly, aad mora racaatly. (h« lava)i of ipacina blomaleculaa. aiaally 
protolaa. la iba imi ap«etaa baaa boaa maatmfvd, a.f. ibc Curraat tataraai in 
meaitmuBu of atraai proicNu (17). Tba litiar iiiayi. vhklo aalag ratoUv^y almptc 
U|u4pfii«iit. aavorifialaaa ara vary Uma«4Ctiffaatift|. lavoUa aany asanlpulatlOBf. 
aad i«^tf« oatanaiva t/aiain« tad aapartaAca. Tbay ara oot latiad cd «a« la ihe 
fUtd. 
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■r«Sae«4 »r ihoit ftnl«n««f«. ky •illliln« ih# imtll. ••••7 

imd »l«Bl» i«N »M l-iKi orf«»I«ai. -UlMW thi ■Htllll) of dlii«P«l«a «»' "^""M * 
Ukwttorr « in P*'""*^ »»•* BiBlmtl inininf. 

t*Qi"'mJurtv«* cr 'qiLlluilV* "m«4«v«i lutM • «uiac»IUl4f uiimil 

C cVn kTiKi o« ill lyfH of Mr.fl«; tntk or mIi %tu» itmpl.t. Bill 
•mM<u«. i««ttjiM. lUJtoi. •««"«••. M»» «" <h«mlo*li Of 

mUtMNi of olMmletli 

O M*r »• ••nttd out m tko l»Mrno«r or ta tt» fjoK. «w..«,.m. 

IT titdout to<«irt# mmUMl *4«ipmMi ind eoniUu ol •« Mtlly obi.rv.bU. 

"•"V "oltow2?'.^io«wo of tta ouinlMi M ika Mil ii«plc. ftuHi ol U» 
Miiy tto oioaAlo •uhin ■annioi To muii. Hr**4\»i on iJw mi|fl.«.de of iht 

Impeiod ^„ ,4tmm. Lo. Ion (ten J «L. 

«. Till iMt ocnnliBi li cbMp to w* 

I. Symn «»a b« a«od for vmHutmt MS <toaato tnd leuio Bwuur 
/. lyuta U Ben H.rtiWt ttu Cttiww WUU"! to»*»«r 

AflBtlOdtl. 

K. Synwm provide! In/ormttloa on tUiM if^lftcUy oT tha ilrtii Miponjt. 
It«rtft if th« n«iiitto4tt: . . 

iu« called ilia di«tlir»i, which fomc wh«ii cilmni in lurrtd. Th« dioorurvi 
teM Ml ft4d, tnd c«o wrviT^ (or «f W mo«l»« im^Uw tomptittun, itea 
rmm« lu dAvolomoni pwMioJT wlUi food. Thoi d» btomoiUwf jffilm cot^d 
be iwrtd la (hi M ctobwi u diufilinH for to ihrce mooihi u«OI uwd: 
•ftijfuti aould be fed for • hrt or « 10 eoR»ert ihcm to wnnel Ld tervM prior lo w 
m ititt. lU) C. ef#|«w Li tod U Unee con le frowe •M iiortd iodo/lBiiflty ti in 
Ice or titetd niuoieo t«mpefet*fie. Tl»y eooW ihwefort bo itortd froeett tja 
thlpp«d directly i« the leu cMmbcn; U *oitld A« only bo nocoMify lo ch.ng« Om 
modlM Mid food Uw aunmtodM for i fftv boon pfter fo UMir eio ^ 

the lnv««o« cui fUxthtf b« Qodertceod by r«fofcec« in Lh« follo^.je 
o««mplU. The e>o«npiM pr«Knlod boiw* vo #t«*Wod m e NnbM •« d. lo the 
pneuiioivf of ofdioery ikllf M tfio eft end ire eol ib N cooiiniod ii tUniOfle we 
(ofonties la eay «ey. The eeemftee eio divided tttt t3 tb« ^utiiuUvt %%ur b) t^c 
qaaatluiivo e) UM of iho lelf-ooMitncd cherobor. d) iMh«r etieyi. 

e) <lwllw<lve it ilLi »««ye. Tt\» X-|eJ etitniAf proeedaie U doocribed ta Pir% •« 
il. (•>. .Hemaiodci •ott wBetecl le \»e ineeiini cbcmlal ta icii ubei or ta oflW*«> 
diipoubre plutie dlinee. i&et itetaed •lih tho bliiotorcet iieim, x-fil, foiJojrlai 
poraeeMltaeaoa with icetooo. no luaderd reference evtse eoodtCon. e tteec ihocb 
a wee meUy eenUd oti Ao eaiimU ee e fetti pUu eonteinlng mitiUai 
■gu. The HnM lulalag peiiero wei obeerved ood«# e low powor blaofulsT 
mtcfofcope. A beet ihocft for ee ihon e Hmn u M inta ai «*C eewei Meleoioetdtie 
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o« «««d« In mail t^.o^t of utmilt (4). In MMltioti. •«lo« chtflUctl i^tMor*. 

«d^U b*M?ufd« plw^ '•^'^ l*~ Mpoiuni 

If ij!!.! i*o5t to rSJy. CM. Flf'* 5) TH*- Uffift**! Utfv* 

IrrJu ohifynicti ouicu. Mp«l.fly at •••• « i»« ttnnlitl «ofpt/ 

S?Sr,ho;» ilT'ph.r.n* or oca..loa.U7 la l^^'^^j^.^V^^ 

tumm at«m to coaploa aiat««a mtf %o ft ttMftU f«ftl»fo oC thJi b4o«ooliorta| 

•■poMd » iBMiorB, kef I la aormAl eiltarv OMdlu (13). 

») QttftAitiaUvt uioyft: la tfMM ^!;r*'St52rt**IL*S?22wi' a 

•cr«MOt a$ Ift ft)< ^ " " ^ *-« 

fBloctoprrttMtlda). 
■poo foocUoa vim 
doMrIM ^ ftootaftul 

oiad •«om»lmt^Iy 100-I3.000 oMniioaai. otftnoinf on w »f^n««w 
""Vo d«2SSTtliJ ca.y«o •cUWiy jroduc^ w« W 

or tM tma, aUau^ oi ramatodoa »« bMt abooM at JI*C for vt/iooj Umii. T^o 
2oi rtJSTta miwo 4 dMOAftUatai thai tha omyn* toiMiy lad«co4 wia Unt4r witfj 
^«M»i « tfio toMA of tfia htu •«•», fto« M ailB. 10 itoa aad of trio wp^rtmant u 

•OB<IU«o aad pioHtf«« • qMoiiutlvo cnaoiaro of fmu tirtaf. 

Sobtooaoat tapwifatmu ut«d this MMr to maaaofi tbo affacu of ch««i<tl 

•iroo-fKll): Tho roiah of a» «pof*moi.l la «bioH ajoioio^ts *ort •«pof*d lo 
eadaiam eUofida toi viryiat pofMi of tlac la ibovi la ncuia 7. 

e) no Mlf-eofUifaod tail ^hMmb^ (ITC). PwHDtypa ITCs •ofo •^'^I^J.;'" 
difpo«abto pU«il« iynocoa. or ffO« a lytUig* >lun«ar aad t ••eOoo of fttti tabiaf 
aa iho baml. $o»aial htt«>dr«4 Mfoaiodct %cra ptaaed lailda. dio plonmr lapl^to. 

tampaiatufo. Aftai tba IncabSloo. til itop« of tbo OWro aitay c«#*Ud ooi 

dimtty lo ma »TC. Tha rwalt wai UaUar to thti aotn mtm iha Miayi wa/a dona in 
tubal «f want: toon taaip«tara eonuola ifcoarad no aoiaur dovaiopBuai. vftila ma 
^ ibocbad tmmoU da^tlopcd aa Utcaaio yolUw coloaf *llWfl 10 «l« to aat^.l 
bouf«* dapondtai^n tb» ^i^t of tha haai a)ioob and iba oiimb«t of anlaata yaod. 

d) Otfw aiiayi, SUico tba naraeodaa aao ba soda pwmaablo to amall aiofacalat 
in aanoral by traatmaoi wUh eartaln toWnu Mah it acataaa, ibao#atlealtv any 
aoapM praiaot Ia tba aolmila. aad arhiab arm ba oaaaaafad aalag low molacaar 
valfbi lubauatci. could bo aia4 lo tho abovo appUcaUona, Par a«a»pla. 
dobydro««i«a«t «och aa • -f lyeorephoipliaca dahydrofaaaia. aofmaUy prawjjt >" 
wUd-iypo C. diaddiu. bavo boon ffloaituad aila« a bUtoabamkal luln ifoelfla for 
««ali ooayoio. aa thawo la Ptgiua A. Thafofofa iba appafataa and aaiay toaiHodl 
daacrlbad befo caal4 ba aiad to detaei OUiar aouaUal raponar aaavoiai la ruiiabiy 
aii«lMoro4 traii«fao>e iiralAa, of ovon aataraUy oeaurrlAf naataiod« anaymai* ina 
aoUvlcy of wbteb OBlgbi ba ladkacora of oaWraomaatal coodltlona. 

MoUaaAaa aaab aa baeiartal or nrcfly Nciroraaa aoatd ba aatd aa raportora in 
coaiblaotloa vlth tha »#pid praao'ara (7). Oihaf pawntUI raoaiatory toqaaoeoi 
alabt loaiada promoiara ladaalbla by baavy maiala. lacb aa ttaoia of tha 
aiattllothloaalo |aaoi. ibo cycoebrocm ?45Q pronotac, oi proaotata reipoailva to 
aaldailva atrait or \o apaofflc Itfattia. 
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V, CONCLUSION: . « #^ «.i«iitA«iiiA iiicu lo • IHrtl flr|»nl*« 

•04 lu petuMIUr- 

. otto n«» *»'2f« *• Lt* 2 ISSUuTiV uTi-lr** 

""/Cririw <rf H«IMI t..«.|«.. P""'* 
pat9«a nttm at mih. 
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TKC emrcd:mcnt3 or thk ihvbniion in which ah ixclusivc 

PRCPfPTY 05» PPIVILZCS IS CI-AIMID APC DlflNiO A8 fOLLOW.c 

J. k m«tho<l oC det«ctin9 tOKint or poliutinti m • tiinple 

compr 1^ ing t 

• proviamg « trtn«g«nte organism navmg « gtc**!- in^uctcle 
control region linked to a g«n« ♦ncodmg a d*t«ct«ol« prottm. 
wnerain ■aid control rtgion ragulataa tha axpraaaion of laid 
datactabXa protaini 

• axpoalng aald organlatn to aaid aamplai and 

- datar.mning tna awount of datactaola protaln produced. 

2. Th*f nothod according to claim I wnaraln tairt organtttn li 
a namatodo. 

3. TMf n"«tnod according to claim I wharain taid orqanlum la 
a mam&ar of t ha genua CaanornaMlc It . 

4. A (ii«tnod according to claim l wharain tald organism i« 
Caanornatxltt l« aLag«na. 

5. A ir«thod according to claim 4 vharatn said 
Caanorhaodltia alaoana la aelactad frow tha group conaiitmg of 
PC71. PC72 and PC73. 

6. Tha mathod according to claim 1 whorain «aid control 
raglon includaa a at rata- Induclbla provotar derlvad from a haat 
artock gana . 



A nathod according to claim 6 wharain aald naac tnoctc 
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Q. ?h« m^tnod •ccording to clilo* I wh^rtin laid ••cond q«ne 

conilii»» of I. coll Ucr g«n«. 

I. The m«thod according to cUtw l wn«r«in iaid ••if(pl# l« 
«n •nviron««nt«l wmpl* Ml«cc«d fro«t th« group con.i.ting of 
w«t«r, 901 : and •ludg«. 

XO. A kit for detecting tonina or pollutant* m a aampla 

comprlfing 

(a) a teat cnesyoar containing at laaat one tranagenlc 
organlim naving a at resa- indue iDla control region linked to a gene 
•needing a detectadle protein, wnerein a«ld control region 
.•e<iulatee tne expreeaion of eeid detectable protein, and 

roi f»»een« for detecting the detectaole prot*tn 

II. me kit accorain;^ to clai« 10 wnerein eaid orginiam ii a 
nematode. 

12. TTie kit according to clain 10 wherein oaid organiam it a 
nember of the genut Caenorhabdlt le . 

13. The kit according tw claim 10 wherein iaid organiim i« 
Caenorhabdlt it elegana. 

14. The kit according to cUlm l) wherein taid 
Caenorhabdlt II elegene !• eelected froa the group coneieting of 
fCTi. PCTJ anl PC13. 
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15. Th« kit «ccordlnq to clatw. 10 wh«r«ln said control 
region induces a •trass- inducible prosiotar darlvad from a haat 
Shock qenc . 

16. kit according to claiw 15 wnaraln said naat shock 
Q9nm Is hsp i6. 

17. Ths kit according to claln 10 wharaln said sacond qana 
consists ot ft. coll lacZ 9«na. 

18. Tn« kit according to claim 10 whar«in lald sampla is «n 
anvironmantal aampla aalactad from th# groxip consisting of watar. 
soil and slucga. 

19. k tranaganic organism haviug a stra«s*lnducl&Ie a 
control raglcn llnkad to a gana encoding a datactabla protein, 
wnertln sain control region rsgulataa the expression of said 
detectable protein. 

20. Tn# trsnsgenle organism sceordlng to claim 19 wherein 
said oraanism is a member of the genua Caenorhabdlt Is . 

7X , The transgenic o'^ranlsm according to claim 19 wherein 

said organism 10 sslected from tha group conslatlng of PC71. pcf2 
and PC73. 
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A P«tho<J •nd kit for d«t«cting toiini and pollutant* 
rttnelot«<a. Th« ku ;nclu<3«i a tf«neg«nic organisn havtng « 
•t r«i«-induciDl« control r«gion Unk«d to • gtn* tncoding a 
ri»ttct«Dl« pcottln wh#r»in tftld control region rflguUtei tt# 
•xpt««tion of aeld dettctiblo prot«ini •«po«ing organum 
•aid aamplai and ottermininq ch# amount of datactabla protein 
produced, ffxpcaura of thia organiam to a to«in or pollutant 
inducaa tha production of tht datactabla prottin which can ba 
•tally tnaaaurad, TTiia mvantlon providaa • rapid and reUaoio 
• y^tam for t eating •amplea for the pra»«»ic« of tomna or 
pollutant a. 



C.ndiao*.J.^gg379 
Tranil«il»n«l Futlon* (CompItU): 




TATA HS6 



(iSe TATA 



or 



Htpl 8-1 

or 

Mtpta-a 



Trtnlitlon*! Pu»loni (t«on '^V- 




TATA H8C 



HSe TATA 



or 

H«pie-2 



HIP18-48 

or 

H«p19'*1 



Trtnacrlptlpnal^ Fu«lon«: 

NLf<U«Z 




C«nd!do •( il. 
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Ftcura 1 auliiwiioa ftpoittt fta* Mfx noabvr si oiAiiwic i"tlW;^ 
(oSlllattOM of ttnomic offA (rom JCtj' KTTI, JOl wd w<ld-(yp« CN2> C W#£«w. 
iUftlttf ti 300 at <0.1 . WW ipOMl 0AM I •UfOC4ll)llot« niMr, Hf ooaytriiOB. 
4Uttiim «/ IM •loAti I. fceZ gm. tnoodlag l-gilicwildAM. ww« tJoof 
ttM Mttm. TlJ« flUif wu tb« bybtldhid villi I "J^NIlad inrnMot of ^^^^ ONA. 
uid ufomi m X-**y ntm. Tba loadla|» of ltd ONA wo« oka«a to r%p««Met 100. 50. 
3J an. coffiiA of ite im ia o ) ikl mbsU of noafliodfl DMA. Thuo a doaflJ In the 
J^^^ .JnplJi^t bi ouiUplM t>y :0 (» liUw for Uio 

dirf«Mftc« *A DNA lOAdlocf becwooa tho i^^iiiwiiul polBU *M U» itwdirti). »nd 
dlttdid »y tvo <to mvirt to hiplold imoom «^hU«nil) lO nwHi It icmpirtblo lo 
(hi ftaadi/da. 1b pr^aet tho ilgiuli won ^umlHod by douteoMiryt • «twd«f4 
caf>« >^M coBitructad. lad iho •apofimanttl ttiuoa wort diwrmlnod ttom Ota 
lUBdar4 cuna. Heu Ota tba**^ of lacZ liiaat tu ^ wtld-cypa DNA. 



Cuidido ct tl. 
Expocv.re to Strtti 



2088379 



Wash 

(5 mln) 



PcrrotablUs* 

(3 mln) 



Add ONfO (colourlti*) Ad^ X|«l (colottrUu) 

\ I 

SolubU jtllow tolttllon. iQtolttbU blut prtclpltat< 

Read A 420 nra. forms In iltu, 

(IJ mln- 34 hi (30 mln. 74 h) 



F1|»rf 3. Flo% cnwi or tMAy ufliii tr«nit<ft«o C0%^ofhAb4iti% $lttamt 

fltjiilns c^rrylof Mfwj-lndurihU prcimotcM Unfco4 I* T. roll l-ftUotoildit*. 



c«idi<io«»L 2088379 



\ Pucon 



■ad Mft lamplc 




i. Slop • dftmoiati ainimam 



3. SaUdf flftnc« or gukei 



5. ittppAft Of hoUir 

for poioaa fllMr or OMih 



FitMt% 4. 3«ir*€ont«ljMtf blaloilcti u«Ua| ckunb«r (STQ for aciinring th« ■crUlty 
of {fit riporttr ftoti la lAo blomonleor. 




ftfurt ). Titus* dUtHbviiOR af p*fiUetOlltf«M ictlvKy In tranif'Sftie n«niato4t< 
n?M04 to vAriont eftemlcal iuc4tort ti ittumi %r X$m\ lulnlfig (U). All Isrvu 
WW «sfOf«4 10 4mih iftftt for • ptrtod of t4 horn. SMning rrom ilit lop t«rt sonw 
Md pfM««dl«i cloekwiu. um eofic«mritioti« «cr«: 10 mg/L P^nO)>^, S mg/L 
M«Cll, 10 0a/L CuCl3 100 AM C()C2. 1 mM ptft^if. 100 mM NtAiO}. tnd 1 rag/L 
ZoCH. 
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a 



I 

9 




10 

7tift« im\n.\ 



ri|«i« 4^ ^ 

foUowlAi bur ihxk (or v^rioot Ubm«. 




CdCU^ 



f 9Uim4 in dtfTQittlo ootrlfUg. t»C7. for etcH cufvt. lh# tflfcfltftio rn-tn. of 



Candid at il 



2S'8837!J 



vanlaal Itaai (It). 




^SSi. .10. •IZim.. ^ •wi«l»« -Jl^'? "^?«2J?-„A^'w"'h r« Joo^^^ 

Albtinln (10 ma/tan. lOOul of HAD (10 mtmi}. »flO»»l «f Trit-HO fl M. f H •fJ«J""'»' «• 

room iamp«»niit for 10 nUa. A co«u«l uiir ••"<•«« T*^ -i-i S 

..iJyewoBhowmui. w« omlti*4. Th« control wormi iiolMd • "eht P"''.*'^'- 

iroaoi at •own %«re wlMd loiothK utd phoWfnphed. A/w*t loill«»a oxampn* 
«f craM iitiaad wcRM, C Ia4lcaut conmli. 



